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MHNOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa mo XuMuHU Ha ypoBHE cpeaHero oOuiero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS ¢eaepanbHO 00pa30oBaTeIbHON MPOTpaMMBbl CPEIHErO
obmero oo6pazoBanus (POII COO), mnpencraBieHHBIX B DenepaibHOM TOCYJapCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenumu npenojgaBaHus yu4eOHOTO MpenMeTa
«Xumus» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit Deneparuy, peaan3yrIuX OCHOBHBIE
o0Opa3oBaTeNnbHbIe NMPOTPAMMBI, U OCHOBHBIX MOJOXXeHUN «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3zpaboTKe MporpaMMbl [0 XMMHUH, K OIpe/IeJIeHHI0 00Iel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTH O0YYAIOIIUXCS CPEICTBAMU YIEOHOTO MpeaMeTa « XUMHUS IS
10-11 xmaccoB Ha 0©a30BOM YpOBHE COCTaBMJIM KOHUeNTyanbHble nosoxkeHuss @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIed, COJepKaHUsl, pe3ylIbTaTOB OO0y4YeHHs] U TPeOOBaHUN K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHWe,  IOJIydaeMOe€  BBITYCKHHKaMH  00mIeo0pa3oBaTebHOM
OpraHM3alH, SBJISETCS HEOTHEMIIEMON 4acThi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEPILIAIOLIUM
ATAOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEH, MPUCYIIUX
L[EJIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHMs. OJTH ILEHHOCTU KacaroTcsl MO3HAHUS 3aKOHOB
npuposl, (GOPMUPOBAHUS MUPOBO33PEHUS W OOIIEH KYJIBTYphI YEIOBEKA, a TAKKE HKOJIOTUIECKU
00OCHOBAHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO M MPUPOAHON cpene. Peannsyercs xumudeckoe
oOpa3oBaHHe OOY4YaIOIIUXCS HA YPOBHE CPEAHEro OOIIero oOpa3oBaHUSA CPEICTBAMHU Y4eOHOTO
npenMera «XUMHUS», COJEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEEIICHBI B IPOrpaMMe M0 XUMHUH C
yuéToM cnenn(uKu HayKu XUMHH, € 3HAUCHHs B MMO3HAHWH MPHUPOIBI U B MATEPHATIBHOHN >KU3HU
olmiecTBa, a Takke C y4€ToM OOLIMX Iesied W TNPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoit denepanui.

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocoOyi0 poJib B COBPEMEHHOMH
LUMBUJIN3AllMU, B CO3JaHUM HOBOM 0a3bl MaTepualibHON KynabTypbl. OHa BHOCHT CBOM BKJIaJ B
(hopMHpOBaHNE PALMOHAIBHOTO HAyYHOTO MBIIIJIEHUS], B CO3/IaHUE L[EIOCTHOTO MPEACTaBIECHUS 00
OKpY’KaloIlleM MHMpe Kak O €IMHCTBE HPUPOBI U YeJIOBEKa, KOTopoe (HOpMUpPYETCs B XUMHUHM Ha
OCHOBE ITOHMMAaHHs BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUSI B3AUMOCBSI3H MEXKAY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C IPYIrMMH €CTECTBEHHBIMH HayKaMM, XUMHS CTajla HEOThEeMJIEMOMN
YaCThI0 MUPOBOM KYyJBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KaXKJ0T0 YiIeHa
obmectBa. CoBpeMeHHass XMMMs Kak Hayka CO3WJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHH
HaIpaBJieHa Ha pelleHue To0aIbHbIX IPOoOJIeM YCTONYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOrHYeCcKOil 0€30MaCHOCTH M OXPaHbl 310POBBS.

B cootBercTBUM ¢ OOIMMMH LEIIMH M MPUHIUIIAMU CpeIHEro oomero oOpa3oBaHUS
cogepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIil ypoBEeHb M3Y4EHHUs1) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloOIIMXCS, HEOOXOAUMYIO UM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocCTaBJAIOIUME MPEeIMETa «XUMUS» SBIISAIOTCS 0a30Bble Kypchl — «Opranuyeckast XUMHS»
n «O01mas u HeopraHu4eckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COZEpKaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHWH 10 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHEM 3HaAHUM M3
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oO1elt XMMUM) U OpraHndeckoi XxuMun. GopMHUpOBaHUE JAHHOW CHCTEMBbl 3HAHUH MPU W3yUECHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCErO MHOTOOOpa3us BELIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudecKas
XUMHUSA» cpopMUpOBaHa B IPOrpaMMe IO XMMHMHM Ha OCHOBE CHUCTEMHOIO MOAXO0JA K H3YYEHHIO
yueOHOro marepuana U OOyCJIOBJIEHAa HCTOPHUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HaHUI Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEIIECTBA
paccMaTpuBarOTCS Ha YPOBHE KJIACCHYECKON TEOpUM CTPOEHHS OpPraHMYECKUX COEIMHEHUH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMHMYECKHX M DIIEKTPOHHBIX IPEIACTABICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BEILECTBAX JAlTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB 10
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyecKod XUMHHU IOJIy4aroT
pa3BuTHE C(QOPMHUPOBAaHHBIE HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS NEpBOHAYAIBHBIC
IPEJCTAaBICHUS O XUMHUYECKOW CBsI3M, KIACCU(UKALMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XMMHUYECKON pPEaKLIUH.

[lon HOBBIM yrjnom 3peHusi B mpeamere «XuMmus» 0a30BOr0 YpOBHsS paccMaTpUBaeTCs
U3Y4YEHHBII Ha YpPOBHE OCHOBHOrO 00IIero oO0Opa3oBaHUS TEOPETHUECKUM Marepual u
(aKTOJIOrMUECKUe CBEJCHHS O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHmyeckas XUMHs» OOydYaroIIMMCs IPEeIOCTaBISIETCS BO3MOXKHOCTb OCO3HATh
3HAYEHHUE MEPUOJUYECKOr0 3aKOHa € O0IIETEOPETUYECKUX U METOI0JIOIMYECKUX MO3ULIUMN, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 00bICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucremMa 3HaHMM O BaKHEHIIMX BEIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOMCTBAX M
IIPUMEHEHUH, a TaKXKE O XMMHYECKHX pPEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsierca B Kypcax 10 wm 11 KkiaccoB d3iaeMEHTaMM  COAEpXkaHMS, HMEIOIUMU
KYJIBTYpOJIOTHUECKUII M NPUKIAJAHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3alMMOCBSA3M XUMHUHM C JpYIMMHM HayKaMH, pPAacKpbIBalOT €€ poJib B II03HABATEIBHOM U
MPaKTUYECKON JESTENbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXEHHS K IIPOLECCY
TBOpPUYECTBAa B 0O0JIACTU TEOPUM MU MPAKTUUYECKUX MPUIIOKEHUN XUMHUU, MOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ Ui IOIOJHEHUsS 3HAHWM, pelieHus
MHTEJJIEKTYaJIbHBIX M OJKCIIEPUMEHTANBHBIX HCCIEA0BaTeNbCKUX 3anad. B 1enom coaepkaHue
yueOHOro npeamera «XuUMHS» JAHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO Ha (POPMHUpPOBAHHUE Y
00y4aroImuxcss MUPOBO33PEHUECKOW OCHOBBI /ISl MOHUMaHMS (QUIOCOPCKUX HIEH, TaKuxX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOT0 U OPraHMYecKoro Mupa, 0O0yCIOBIEHHOCTb CBOWCTB
BELIECTB UX COCTaBOM M CTPOEHHEM, MIO3HABAEMOCTh NMPUPOAHBIX SBJICHHUI MyTEM 3KCIIEpUMEHTA U
pelleHrs MPOTUBOPEUMH MEXAy HOBBIMH (aKTaMM M TEOPETUYECKUMHU MPENNOChUIKAMHU,
OCO3HaHME POJIM XUMHMM B PEIIEHUHM SKOJIOTHYECKUX MpodieM, a Takxke Hpobiem cOepexeHHs
JHEPreTUYECKHUX PECYPCOB, ChIPbsl, CO3AAHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnane perienus 3ajay BOCIIUTAHUS, Pa3BUTHS U COIMAIN3ALNN OOYyYalOUIUXCSl IPUHATHIE
MPOrpaMMOil MO XUMHHM TMOJIXOJbl K OIPEAETICHUIO COACpPKAHMUS U TOCTPOEHHs IperMera
npeaycMaTpuBaloT (OPMUPOBAHME YHHBEPCAJIBHBIX Y4YeOHBIX JeHCTBUN, HMermuX 0azoBoe
3Ha4YeHHUE IS Pa3JIMYHbIX BUJIOB JIEATEIBHOCTH: pelIeHus npolieM, MOUCKa, aHalu3a U 00paboTKU
nH(popMaluy, HEOOXOAMMBIX Ul MPHOOPETEHUS OIbITa MPAKTHYECKOM M HCCIeI0BaTeNIbCKON
JeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B mpakrtuke mpenogaBaHus XUMHUH Kak Ha YpOBHE OCHOBHOIO 00I11ero 00pa3oBaHus, Tak U Ha
YPOBHE cpenHero oOmiero oOpa3oBaHMs, MPH OIPEJEIEHUN COJAEPKATENbHON XapaKTepUCTUKU
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uene M3ydeHWsl MpeAMeTa HalpaBlIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTH  TPAIUILIMOHHO
npu3HaéTcsi  (OPMHPOBAHHME OCHOB XHMHYECKOM HAayKH Kak o0O0JacTH  COBPEMEHHOT'O
€CTECTBO3HAHUS, MMPAKTHYECKON JIEATEIILHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOMU
KynbTypbl. C METOAMYECKOW TOYKH 3PEHHs TAaKOH MOIXOA K ONpPEICNCHHIO LeNed H3ydeHUs
MpeIMeTa SIBJISIETCS BIIOJTHE ONPAaBIaHHBIM.

CornacHO JAaHHOM TOYKE 3pEHHUs TJaBHBIMHU UEISIMH H3Y4YeHUS mpeamera «XuUMHS» Ha
6azoBom ypoBae (10 —11 ki1.) gBusitoTCS:

e (GopMHpOBaHHE CHCTEMbl XHMHYECKHMX 3HAaHMM KaK BaXHEHIIEH COCTaBIAIOMIEH
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOHM JI€KAT KIIFOUEBBIC IOHSITHSA,
(GyHIaMeHTalIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHHE U
MMOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHYECKOT0  XapakTepa,
O3HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE NPEJCTABICHUNH O HAyYHBIX METOJaX IO3HAHUS BEIIECTB U
XUMAYECKHX PEAKIUH, HEOOXOIUMBIX MJIsl MPUOOPETEHHsS YMEHHH OpHUEHTHpPOBATHCS B
MHUpE BEUIECTB U XUMHUYECKUX SBJICHHH, UMEIOMIMX MECTO B MPUPOJE, B MPAKTHUECKOW U
MTOBCETHEBHOM JKHU3HH;

® Da3BUTHE YMEHUU U CIIOCOOOB JESTEIHHOCTH, CBSI3aHHBIX C HAOJIIOJICHHEM U OOBSICHEHHEM
XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOJIGHHEM TMpaBuil OE30MacHOTO OOpalleHus C
BEIIECTBAMH.

Hapsiny ¢ stum, conepikarenbHasi XapakTepUCTHKa LeNed M 3ajad U3ydeHHUs IpeIMeTa B
porpamMMe 1o XMMHHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH NPHOPUTETAMHU B
cucTeMe cpefaHero oodmiero oopasoBanus. CerogHs B MpenofaBaHUM XMMHUHU B OOJbIIEH CTENEeHU
oTHaTCs MPEANOYTeHHE MPAKTUYECKOM KOMIIOHEHTE COiepKaHus 00yueHusl, OpUEHTHUPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiu, BIIaJICI0Iero He HabopoM 3HAHHM,
a (YHKIMOHAIBFHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M yMEHHSIMH aKTHBHOTO ITOJyYCHHS
3HAHUW U TPUMEHEHUS UX B PealbHOM KU3HHU JUIS PEIIeHUs MTPAKTUYECKHUX 3a]1ad.

B cBs13u ¢ 3TUM NpU U3y4YEHHUH MpeaMeTa « XUuMUs» TOMUHUPYIOIIee 3HaUeHHUe MPHOOpeTaoT
TaKHe LEeIH U 3aJ1a4l, KaK:

amanTanus oOydJaromMXCsi K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIErocs Mupa, (popMupoBaHue
UHTEJUIEKTYaJbHO pa3BUTONH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY TPHUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX >XU3HEHHBIX CUTYaIHAX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

(dbopmupoBaHrEe y 00YUArOMNXCS KITFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHITHI ), MEIOIINX
YHHUBEpPCATbHOE 3HAUYCHHE /I Pa3MYHBIX BHUJIOB JEATEIHHOCTH: pEIIeHHs] MpoOJeM, TOUCKa,
aHanu3a ¥ o0paboTKK MHGpOpMalKU, HEOOXOIUMBIX Ui MPUOOPETEHHs OIbITa JAEATENbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TIO3HAHWUM XHMHH, a TaKXe Uil OLEHKH C MO3WIHN
9KOJIOTMUECKON 0€e30MacHOCTH XapakTepa BIMSHHUS BEUIECTB W XUMHUYECKHX IpPOIIECCOB Ha
OpraHu3M 4YeJIoBeKa U MPUPOTHYIO CPeay;

pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBBIE 3HAHMS MO XHMHU B
COOTBETCTBUH C JXKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC HH()OpMAIOHHBIC
TEXHOJOTHH I TIOWCKA M aHanu3a y4eOHOW M HaydyHO-TIOMYISIpHONW MHPOPMAIUU XUMHYECKOTO
COJIepKAHUS;

(¢bopMHpOBaHHUE U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOLMATHUBHOTO U JIOTMYECKOI'O MBILIUICHUS,
Ha0J101aTeNbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIpH IJIAHUPOBAHUU U MIPOBEJIEHUU XUMUYECKOTO IKCIIEPUMEHTA,
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BOCIUTaHUE y o0ydaromuxcsa yOexI€HHOCTH B T'YMaHUCTHUYECKON HaIpaBIEHHOCTH XHMUH,
e€ BaXHOH pONM B PEIICHHHM TJOOAIBHBIX MPOOJIEM palMOHAIBHOTO MPUPOAONOIH30BAHHUS,
IIOTIOJIHEHMSI SHEPreTUUECKUX PECYpCOB U COXPAHEHUS IPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0AUMOCTH OEpPEeKHOTO OTHOILEHHS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TaKXKe MPHOOpPETCHHUS
OIIbITa MCIIOJIb30BaHUS IIOJYYCHHBIX 3HAHUM U1 NMPUHATHS T'PAMOTHBIX PEIICHUN B CUTYaLHUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

MECTO YYEBHOI'O IIPEJIMETA «XUMHUS. BA3OBBI YPOBEHbL.» B YUEBHOM
IIJTAHE

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XUMUsS» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMEeTHOM obnactu «EcTecTBeHHO-HAYYHbIE TPEIMETHI».

OO01iee yuciIO 4acoB, OTBEACHHBIX ISl M3YYEHHs] XMMHH, Ha 0a30BOM YPOBHE CpPETHETO
obmero oopazoBanwusi, cocrabisger 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henenmro), B 11 kmacce —
34 gaca (1 gyac B Hezeno).

COJIEP)KAHUE YUYEBHOI'O IPEJIMETA «XAUMUS. BA3OBbII YPOBEHb.»
10 KJIACC

OPI'TAHUYECKASA XUMUA

TeopeTnyeckune 0CHOBbI OPraHU4eCKOil XUMHH

[Ipenmer opraHmdeckoil XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTUE W 3HAUYEHUE B IOJIyYEHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHns opraHndeckux coequHenuii A. M. byrneposa, eé
OCHOBHBIE TOJOXeHUs. CTPYKTypHBIe (OPMYIBI OpraHWYecKUX BemlecTB. ['omosorus, usoMepus.
XuMudeckas CBsI3b B OpraHM4ECKUX COCTUHEHUSIX — OJJUHAPHBIE U KpPAaTHBIE CBS3H.

[IpencraBienue o KiacCU(pUKAUMU OpPraHUYECKUX BellecTB. HoMeHkaTypa OopraHu4ecKux
COeIMHEHU (CucTeMaTHuecKas) U TPUBHAJIbHbIC Ha3BaHMs Ba)KHEHIIMX IMpeJCTaBUTENEH KIIACCOB
OpPraHUYECKUX BEILECTB.

DKCrepuMEHTANIbHbIE METObl HM3Y4YEHMsI BEIIECTB M MX MPEBPALLEHHUI: O03HAKOMIIEHUE C
o0pa3llaMu OpPraHMYECKHUX BEIECTB M MaTepHalaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOCHNE U OMUCAHNE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIIEHUIO
OpPraHUYECKUX BEILIECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

YraeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHMYECKMH psA. Meran W 3TaH — MpocTeumme
MPEJCTaBUTENIN AJIKaHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (PEaKIMK 3aMEIIEeHUs] U TOPEHUs),
HaXO0XJECHHUE B IPUPOJIE, IOIYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUHN PsAL. DTHIEH W NPONUJIEH — IMPOCTEHIINe
MIPE/ICTaBUTENN QJIKEHOB: (U3MYECKHe M XMMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHHUS, THIpaTallii, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u MerwiOyranueH-1,3: crpoeHue, BaXHEHIINE XUMHYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOro KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTHYECKHM psill. ALETHUIIEH — MPOCTENUIIHI
NPEJCTaBUTENb AJKHHOB: COCTaB, CTpPOeHHE, (U3MYECKHEe U XMMHUYECKHE CBOMCTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOTydeHHE U IPUMEHEHHE.
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Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MUYECKHE M XUMHUYECKHE CBOWCTBA (peakIuu
raJIOTEHUPOBAHUSA W HUTPOBAHUS), IOJIyY€HHE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Quzuyeckue u Xumuueckue ceoUCMBa (peaKyuu 2ailo2eHUpO8aHus U HUMpOBAHUs), NOIYyUeHUe U
npumenenue.  ToxkcHMYHOCT  apeHOB. I'eHeTmyeckas CBSI3b  MEXIy  YIJIEBOJOPOJAMHU,
MIPUHAUISKALIMMH K pa3IMYHbIM KJaccam.

[Ipupoanbie UCTOYHHUKHU YTIIeBOJAOPOOB. IlpuponHblii ra3 u momyTHble HETSHbIC Ta3bl.
Hedts u e€ mpoucxoxaenne. CriocoOsl nepepadboTKku He(TH: Meperonka, KPeKHHT (TEpMUYECKUH,
KaTaIUTUYECKUH ), mupoiu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B IPOMBIIIICHHOCTH
u B ObITy. KaMeHHBIH yrosb U MPOJYKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHUsl BEIIECTB UM MX IPEBPALICHUN: O3HAKOMIJIEHHE C
o0pa3aMu IuIacTMacc, KaydyykoB W pe3uHsl, kKoyuiekuuu «Hedtb» u «Yromb», MomennpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJlOT€HONPOU3BOAHBIX, IPOBEICHUE IPAKTUYECKOW pPabOTHI:
MOJIyYEHUE 3TUICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMIECTBA UCXOIHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOTHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUH).

Kucsopoacoaep:kamue opranu4eckne coeJuHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOJN M 3TaHOJ: CTpOEHUe, (u3Mveckue u
XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMU METajulaMd, TajlOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHue. BoiopoiHbie CBA3M MEXly MOJIEKYJIaMU CIMPTOB. JleHCTBUE METaHOIa U 3TaHOJIa Ha
OpraHu3M 4YejoBeKa.

MHoOroaroMHbple CHUPTHl. OTWICHIVIMKOAb M TJIMIEPUH: CTpOeHue, (Qusnmueckue Hu
XUMHUYECKHUE CBOMCTBa (B3aMMOJEHCTBHE CO LIEIIOYHBIMU METallaMH, KaueCTBEHHAs PEaKIUs Ha
MHOroaTOMHble cnuptThl). /[leiicTBue Ha opraHusm 4yenoBeka. llpumeHeHue riunepuHa U
STWJICHIJINKOJIS.

@DeHo: CTpOeHHE MOJIEKYJIbl, (pU3ndeckue U XUMUyeckue cBoiictBa. TokcHuyHOCTh (peHona.
[Ipumenenue denomna.

Anpnerunsl M kemownvli. DopManbleTuia, aueTaIbJeTUA: CTpOeHHe, (u3NyecKkue u
XMMUYECKHE CBOWCTBA (peaklMM OKHUCIEHHs M BOCCTAaHOBJEHMS, KaueCTBEHHbBIC pEaKIUH),
MOJIy4€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpEJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHCIOTBHI:
cTpoeHue, pU3NYecKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, oOmIMe JUIs Kilacca KUCIOT, peaKIus
TepupHKaMM), ModydyeHHe | npuMeHeHue. CTeapuHOBass M OJEUHOBAas KHUCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KHMCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, MX
MOIOIIEEe ACHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIponn3 cloXHBIX 3(HUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poJib KUPOB.

VYreBonbl: cocTaB, KiaacCU(pUKAIUs YIIIEBOIOB (MOHO-, TU- U ToJucaxapuabl). [roko3a —
MPOCTEHIINM MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYNbI, (PU3NYEeCKHe W XUMUYECKHE
cBolicTBa (B3auMmojeiicTBue ¢ ruapokcuaom Meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEeHHE, OpOKEHUE TIIOKO3bI), HAXOXJIEHHE B TMPHPOJE, NPUMEHEHHUE,
ouoznoruueckas poib. GotocunTes. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemmono3a kak nmpupojHble noiuMmepbl. CTpoeHHe Kpaxmala M LEUTIOJI03BI.
du3ndyecKknue 1 XMMUYECKHE CBOMCTBA KpaxMaina (THIpoJn3, KAYeCTBEHHAs! peakLus ¢ HOJOM).
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OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHUs BEHIECTB M MX IPEBPALICHUI: NPOBEACHHE,
HaOJI0CHNE U OMHMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIINN
OJIHOAaTOMHBIX CHHMPTOB (OKUCIEHHME OdTaHoia okcuaoM Meau(ll)), MHOroaToMHbBIX CHOUPTOB
(B3auMmopelictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaerngoB (okKuciieHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpokxcuaom meau(ll), B3aumoaeicTBHe Kpaxmajia ¢ HOJOM),
IIPOBE/IEHUE NPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA WJIU NPOYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

A3zoTconepikalie opraHn4eckie CoeIMHEHUsI.

AMHHOKHCIOTH KaKk aM(OTepHbIe OpraHuYecKkue coequHeHus. Ou3nveckue U XUMHUYECKUe
CBOWCTBA AaMMHOKHMCIOT (Ha @puUMepe IMMLuHa). buosormyeckoe 3Haue€HUE aMHUHOKHUCIIOT.
IlenTunael.

benku kak mNpUpPOAHBIE BBHICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas, BTOpUYHAs H
TpeTUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa O€JIKOB: THJIPOJU3, JEHATypalus,
KayeCTBEHHbIE PEeaKLMU Ha OEJIKH.

OKCIIepUMEHTAJIbHBIE METOJbl M3Y4EHHUs BEIEeCTB M MX IMpeBpalleHuil: HaOJIroAeHue U
OTMCaHME JIEMOHCTPAIMOHHBIX OTBITOB: JICHATYpalusi OCJIKOB MPU HArPEBaHWHM, [IBETHBIC PEaKIHH
0eJKOoB.

BbicokomonekyIsipHbIe COeIHHEHHSA

OCHOBHbBIE TOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAVUHEHHN: MOHOMED, IIOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb IOJMMEPU3ALINH, CPEIHSAS MOJIeKyIsgpHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — OJIMMEPU3ALIMS U TOJUKOH/ICHC AL

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALLECHUI: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MeXNpeAMETHBIX CBA3€Hl NMpU U3yuyeHUU opraHnuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHATUH, TakK W
MIOHATHM, SBISIOIUXCA CUCTEMHBIMU AJIS1 OTJIENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01iue ecTecTBEHHO-HAay4YHbIE OHSTHS: SBJIEHUE, HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaJlu3, CHUHTE3, KiacCU(UKAIUs, MEepUOJUYHOCTh, HAOIIOJEHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: MaTepus, SHEPIUsi, Macca, aTOM, JIEKTPOH, MOJIEKYJIAa, SJHEPIeTUYECKUN YPOBEHb,
BELIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEIMYMHBI U €IUHMIIBI UX
M3MEpeHusl.

buonorus: xierka, opraHusM, Ouocepa, oOMeH BelIECTB B OpraHusme, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIrIeBOIbI, JKUPbI, (DEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHosorus: muieBble TPOAYKTHI, OCHOBBI PallMOHAIBHOTO MUTAHUS, MOIOIINE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IpenapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBILIASA 1 HEOPTAHUYECKAS XUMUSA
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Teopernyeckne 0OCHOBbI XMMHH

XuMudeckuii  snmeMeHT. AToMm. Slapo aroma, wH30TOMBI. DIEKTPOHHAas  000JIOUKA.
DHepreTHYecKue ypoBHH, MOIYPOBHH. ATOMHBIE opOuTanu, S-, pP-, d- snemeHTh. OCOOCHHOCTH
pacnpesiesieHusi JIEKTPOHOB IO OpOHTANsIM B aTOMAax JJIEMEHTOB TMEPBBIX YETBHIPEX IMEPHOIOB.
DneKTpoHHask KOHGUTypalus aTOMOB.

Ilepnonnueckun 3akoH u Ilepmommueckas cucrema XuMH4Yeckux o3yeMmeHros [l M.
MenpeneeBa. CBsi3b IepUOANYECKOr0 3aKkoHa U [lepuonnyeckoil CUCTEMbI XUMHUUECKUX 3JIEMEHTOB
J. Y. MenaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CIOXHBIX BEIIECTB 110 IPyMIaM 1
nepuogam. 3HaueHUe NEPUOIUYECKOr0 3aKOHA B pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBsA3b. Buabl XuMHUuYecKOW CBsi3M (KOBaJEHTHas
HEeMnoJIsIpHas W TMOJspHAas, HMOHHAs, MeTajndeckas). MexaHu3Mbl 00pa3OBaHUsI KOBAJIEHTHOM
XUMHUYECKON CBs3W (OOMEHHBI M JOHOPHO-aKIENTOpHBINH). BomopomHas cBsi3b. BaneHTHOCTD.
DnexTpooTpuuaTesbHOCTh. CTeneHb OKUCIEeHUs. VIOHbI: KAaTUOHBI U @HUOHBI.

BemectBa MOJIEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTALIMYECKON PEMIETKH.

[lonsaTe o aucnepcHsIX cucTemax. MICTHMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHuueckux coefuHeHuil. HoMeHkIaTypa HeopraHM4eCcKHX BEIIEeCTB.
I'eneTnueckasi CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICKALIUX K PA3IUUYHBIM KJIACCaAM.

Xumuueckass peakuus. Kiaccupukanus XUMHYECKHMX pPEaKUIUid B HEOPraHMYECKOW |
OpPraHMYECKON XMMHU. 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHHUS U IpeBpallleHus
SHEPTUU NPU XUMUYECKUX PEAKIUAX.

CkopocThb peakuuu, €€ 3aBUCUMOCTb OT pa3lIU4HbIX (akTopoB. OOpaTHMble peakLuu.
Xumuueckoe paBHOBecHe. DakTOphl, BIMSIONIME HA COCTOSHHE XUMHUYECKOI'O PAaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexkrponutuyeckas auccounanus. CuibHble U cinabble 3nmekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHas, LIEIOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

DKClepUMEHTAJIbHbIE METOJ/Ibl W3Y4YEHHs] BELIECTB M HX MpEBpallleHUui: JeMOHCTpanus
tabmun «llepuoguueckas cuctema xumudeckux siemeHtoB JI. M. MenneneeBa», u3yueHue
MoJiesiell  KPUCTANIMUYECKUX pemEToK, HaOJIoJeHue M ONMCaHUEe JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX ONBITOB (pa3fioKeHHWE MEpOKCHJa BOAOpPOJa B MPUCYTCTBHM KaTaln3aTropa,
ONpEIEICHUE CPEAbl PACTBOPOB BEIIECTB C ITOMOINBI) YHUBEPCAIBHOIO WHIMKATOpA, PEAKLUH
MOHHOT0 OOMEHa), MpOBEIEeHUE NPAaKTUYeCKOH paldoThl «BiusHUe pa3nuuHbIX (PakTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKLIUN.

Pacuérnebie 3anaun.

Pacuérel o ypaBHEHMSAM XMMHYECKUX PEAKLIH, B TOM YHCIE TEPMOXMMHYECKUE PACUETHI,
Pacy€ThI ¢ UCIIOJIB30BAHUEM IIOHATUS «MaCcCOBas 0JIs BELIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. Ilonoxenne HemeramnoB B [leproaudeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa m OCOOCHHOCTH CTpOeHHsI aToMoB. Du3nyeckne CBOWCTBA HEMETAJUIOB.
AIoTporus HeMeTaJuIoB (Ha puMepe KHCIopoa, cepsl, pocdopa u yriepona).
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XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJoreHoB, cepbl, a3ora, ¢ocdopa,
yriaepo/ia U KpPEMHUS) U UX COCAUHEHMM (OKCHJIOB, KMCIOPOJACOAEPKAUX KHUCIOT, BOJOPOIHBIX
COCIMHCHHI).

IIpuMeHeHNne Ba)XHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnsl. [lonoxxenune meramio B [lepuonnueckoi cucteMe XxumMudeckux snemeHTos /1. U.
MenpeneeBa. OcOOEHHOCTH CTPOEHHUSI JIIEKTPOHHBIX O000J0YEK aTroMoB MeTauioB. OOmue
¢usnveckue cpoiicTBa MeTawioB. CIIaBbl METAUIOB. DJIEKTPOXMMUYECKUU DSl HaNpsHKEHUH
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATPUM, KaldWil, KaJdblUd, MAarHHi,
ATIOMHUHHM, TUHK, XpPOM, KEeJIe30, MeJlb) U UX COCTUHEHHI.

O6mre ciocoObl oy4eHust MeTayuIoB. [IpuMenene MeTauioB B ObITY U TEXHUKE.

DKCIepUMEHTAJIBHBIE METO/Ibl U3YUEHUS BEILECTB U UX MPEBPAILEHUN: U3yUEHHE KOJIIEKLIUU
«MeTtamisl ¥ CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, HA0I0IeHNE
U ONHCAHHME JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIIPOKCHA
QIIOMHHMS C pacTBOpPaMH KUCIJIOT U LIEJIOUel, KaYECTBEHHbIE PEAaKIIMHU HAa KATUOHBI METAJUIOB).

Pacuérneble 3anaun.

Pacuétbl Macchl BemiecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BELIECTBA) IPOJYKTOB PEAKILIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B o0ecrieueHUH HKOJIOTMYECKOM, SHEPreTHYeCKOd M MHUIIEeBON 0e30MacHOCTH,
pa3BuTuu MeauuuHbl. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB MU XUMHUUECKUX PEAKIIMil.

[IpencraBienust 00 oOLMX HAYYHBIX MPUHIUIAX IPOMBIIUIEHHOTO MOTYYEHMs BaXKHEUIINX
BELIECTB.

UYenoBek B MHpE BELIECTB M MATEpUAJIOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepUallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KEepaMHKa, MaTepHalbl UIsl JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHN4YEeCKHE U MUHEPATIbHBIE y100pEHUSI.

XuMus U 370pOBbE YEJIOBEKAa: IpaBWJIa HCIIOJIB30BaHMS JIEKAPCTBEHHBIX IPENaparos,
IpaBuia 6€30MacHOr0 UCTIOJIb30BAaHUs MTPENapaToB OBITOBON XUMUH B TOBCETHEBHOM JKU3HU.

Me:xXnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3eH MpU U3y4yeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIaCCE OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U
MIOHATHM, SBISIOIUXCA CUCTEMHBIMU AJIS1 OTJIENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1m1re ecTeCTBEHHO-HAYYHbIE TOHATHUS: HaY4HBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHUHTE3, Kiaccuukanus, MNEepUOJUYHOCTb, HAONIO/EHUE, OSKCIEPUMEHT, MOJEINPOBAHUE,
U3MEepeHue, IBJICHUE.

@dusuka: marepus, JHEprus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKH ypOBEHb, BEILECTBO, TEJIO, O00BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIIMYMHBI U €IUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHmsM, O3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIECTB B OpPraHU3MeE.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIJIEHHOCTh, METAJTYpPTUsl, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepuasos, CeJIbCKOXO03SHCTBEHHOE MIPOU3BO/JICTBO, MUIIEBast MPOMBIIIJIEHHOCTH,
(dapmarieBTHYECKasi TPOMBIIIJICHHOCTb, IPOU3BOCTBO KOCMETHYECKUX MpPEnapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€pPHAIOB, dJIEKTPOHHAS IPOMBILIUIEHHOCTb, HAHOTEXHOJIOTUH.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IPEJMETA «XUMMSI.
BA3OBBIN YPOBEHD.»
JIMUHOCTHBIE PE3YJbTATHI

OdI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yiabTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
MporpaMM CpeaHero oéiiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEIMETHBIM M TMPEAMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS IIPOrpaMM
CpeHero o0Iero o0pa3oBaHus SIBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXOI.

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHMSI MPEAMETa «XUMHUS» HA YPOBHE CPEAHEro 001ero oopa3oBaHusl BblIAEICHBI
CJIEYIOIINE COCTABIIAIOINE!

OCO3HaHME OOYYAIONMIMMHUCS POCCHMCKON TpPaXJAHCKONW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LIEJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJAECHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYy4YarolIUMXCsl PYKOBOACTBOBATHCS B CBOEH JESTENBbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMM, MPUCYIIMMHU  LEJIOCTHOM CHUCTEME XHUMHUYECKOTO
o0Opa3oBaHuS;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHYECKON KYIBTYPhI H CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
YKU3HEHHbIC I1JIaHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUSI MpeAMeTa «XHUMHUS» JTOCTUTAIOTCA B €MHCTBE Y4eOHOU
U BOCHHUTATEJIbHOW NEATENIbBHOCTH B COOTBETCTBHUM C T'YMAHUCTUYECKUMH, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJ€aJlaMd POCCHUMCKOr0 TIpa)[aHCKOIo OOIIecTBa,
NPUHATHIMU B OOIECTBE HOPMAMHM U TpaBUJIAMH MOBEACHUS, CHOCOOCTBYIOMIMMH Ipolieccam
CaMOIIO3HaHUs, CAaMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YyJarOLIHXCS.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» OTpa)xaroT CcHOpPMHUPOBAHHOCTH
OTIbITa MIO3HABATEIBHON U MPAKTHUECKOH EATEIbHOCTH 00yUaIoUIUXCs 110 pealn3aiy NPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

OCO3HaHHs O00Y4YaIOIMMUCSA CBOMX KOHCTUTYLMOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHs K
3aKOHY U MPaBOIOPSIIKY;

MIPEICTABICHUS] O COLMAJIbHBIX HOPMax M IPaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENBHOCTH HPU CO3JaHUH YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY U apTryMEHThI JPYTHX
IIPU aHAJIU3€ PA3IMYHBIX BUJOB YUEOHOH NesATeTbHOCTH;

2) MIaTPUOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUYECKOMY U HAyYHOMY HaCJIETUI0 OT€YECTBEHHOW XUMHUH;

YBa)KEHHsI K IPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTHXKEHHS HAYKH €CTh Pe3yibTaT JUINTENIbHBIX HAOMIOIEHUH, KPOTIOTIUBBIX
AKCIIEPUMEHTAJIBLHBIX MIOMCKOB, TOCTOSTHHOTO TPYZAa YUE€HBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHUH U MOCIEIYIONIEM aHaIu3e nH(OpMaLun
0 MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHONW OTEUECTBEHHONW XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
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HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOr0 TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATH CHUTYAI[UH, CBSI3aHHBIC C XMMHYECCKHMH SIBJICHHUSIMH, ¥ TIPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH;

FOTOBHOCTU OLIEHUBAaTh CBOE IOBEACHUWE W TOCTYNKA CBOUX TOBapUUIEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 370poBOro u OezomacHOro oOpasa KH3HH, HEOOXOAWMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOJIIoIeHUsI PaBUJI OE30MaCHOT0 0OpaIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
U B TPYJOBOH JI€SATEIIBHOCTH;

MMOHUMAHUS [ICHHOCTH TIPABHJI WHIUBUAYATBHOTO M KOJJICKTUBHOTO OE30MaCHOTO TTOBEICHUS
B CUTYaIUsX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIHOJICH;

OCO3HaHHUs TMOCHEACTBHM W HENPUATHUS BPEAHBIX MPHUBBIYEK (YINOTPEOICHUS aJIKOTOJI,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocniuTaHus:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIbCKOM  JEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHHMM MPAKTUYECKUX 3a/ad COLUMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHICCKOMY H3y4eHHUI0 TPO(eCcCuii pa3InyHOro pojia, B TOM YHCJIC HA OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXE€HUs K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM I€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHYyaJbHOW TpacKTOpWU oOpa3oBaHwMs, Oymyiiei
npodeccun U peanm3anuyd COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HIHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKH IEJI€CO00Pa3HOTO OTHOIICHHS K MPHUPOJIEC, KaK MCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHUS TIO0ANTBHOTO XapaKTepa IKOJIOTMYECKUX MpoOJeM, BIUSHHUS IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE PUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HaHUsI HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHIKEHUNW XUMHH JJIsl PEIICHUs] BOIPOCOB
paIrMoHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATUS ACHCTBUN, NPUHOCAIIMX BpEI OKpYKaroUlell NpUpPOJHON Cpene,
YMEHHSI TPOTHO3HPOBATh HEOIArOMPHUATHBIE HKOJIOTUYECKUE TOCIEICTBUS MPEINTPUHUMAEMBbIX
JENUCTBAN U NPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOrO DKOJIOTMUYECKOTO MBIIIJICHUS, HSKOJOTUYECKOW KYJIbTYpHI, OIBITA
JEATEIbHOCTH  DKOJIOTMYECKOW  HANpaBIC€HHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HUMH B
MO3HABATEIHHON, KOMMYHUKATUBHOW U COIMATBHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHUBOCTOATH UJICOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeMUUKN XUMHU KaK HayKd, OCO3HaHuUA e€ poiau B (popMupoBaHUU
paIlMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM COXpaHeHHsI IPUPOTHOTO PABHOBECHS;
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yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JJIi COBPEMEHHOW IMBWIM3alUHA: B €&
T'YMaHHCTUYECKON HANpaBICHHOCTH W BAKHOW pOJMM B CO3JaHMM HOBOW 0aszbl MaTepHalbHOU
KYJIbTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTUS YEJIOBEUECTBA — CBHIPHEBOM,
JHEPTeTHYECKOH, MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUU MEAHUIIMHBI, 00ECTICUCHUN
YCJIOBHH YCIICIITHOTO TPY/Ja ¥ YKOJIOTHYECKH KOM(DOPTHOM JKU3HU KAXKIOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HayYHOM T'PaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH  METOJOB  IO3HAHUA,
WCIOJIb3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOMy4YaeMble 3HAHUS IS
aHalM3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIETO MUPA U IPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS
Jenath 00OCHOBaHHBIC 3aKJIIOUCHUS Ha OCHOBE HAyYHBIX (JaKTOB M MMEIOIIMXCS JAHHBIX C LEJbIO
MOJYYEeHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCTOIh30BaTh XUMUYECKIE 3HAHUS JUISl PEIICHUs TPoOieM B
pEaNbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HEMPEephIBHOMY OOpa30BaHHUIO M caMOo0Opa3oBaHUIO, K
AKTUBHOMY TTOJIYYCHHUIO HOBBIX 3HAHUHM IO XUMUU B COOTBETCTBUU C KU3HCHHBIMU MMOTPEOHOCTSIMU;

HWHTEpeca K OCOOCHHOCTSM TPYy/Ia B Pa3IMUHBIX cepax MpodecCHOHATHHON AeSITeILHOCTH.

METANIPEIMETHBIE PE3YJIBTATbI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XuMUs» Ha YPOBHE CPEIHETrO
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHSI OOYUYAIOMIMXCS MEXIUCIUILTUHAPHBIC
(MexXIpeIMeTHbIE) O0IIeHayUHbIe TOHITHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
crenu(uKy METOJOB IMO3HAHUS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, SBJIEHUE, IPOLECC, CUCTEMA, HAy4YHBIM (aKT, NPUHLMUI, THUIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, HCCIICIOBAHUE, HAOIOICHUES, I3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

yHHUBEpCalTbHbIE yueOHbIE AeWCTBUA (MTO3HABATENbHBIE, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obecneunBaromue GopmupoBanue (QYHKIIMOHATBFHOW TPAMOTHOCTH M COLMATBHOW KOMITETEHITUN
o0yJaronmxcs;

CITOCOOHOCTH 00yJaronmxcst HCITOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMUS U YHHUBEpcajbHble YydeOHble JEWCTBHS B TIO3HABaTENbHOM U
COLIMAJIbHOU MPAKTHKE.

MeramnpeaMeTHbIe  pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH  Y4€OHBIMU
IMO3HAaBAaTCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA ﬂeﬁCTBHﬂMH.

OBiaieHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKe AeiicCTBUS:

CaMOCTOSITENTILHO ~ (DOPMYJIMPOBATh W AKTYaIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e€
paccMaTpuBarTh;

OTIpEeAENATh IIeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YyJIbTAThI ICATEIHLHOCTHU C MOCTABICHHBIMU HETSIMU;

HCIIOJIB30BaTh IIPU OCBOCHHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapaKTCPHBIC IIpHU3HAKN HOHSITHI 158 YCTaHAaBJIMBATb nux B3aNMOCBA3b, HUCITIOJIB30BATH
COOTBETCTBYIOIINE TOHATUS JUISI OOBSICHEHUS OT/IENBbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(DUKAIINY BEIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHaBJIMBAThG NPUIHUHHO-CICACTBCHHBIC CBA3H MCKIY N3YUACMbIMU SABJICHUAMMU,
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CTPOUTH JIOTUYECKHE pacCyKICHUs (MHAYKTHBHBIE, IEAYKTUBHBIC, 10 aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEYHs B PACCMATPHBAEMBIX SIBICHUSX, (POPMYIHMPOBATH BBIBOJBI U
3aKJIFOUYEHNS;

IIPUMEHSTh B IMPOLIECCE ITO3HAHUS, MCIOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKUE (3HAKOBBIC)
MOJIeNIU, NIPeoOpa3oBbIBaTh MOJICIIBHBIE MPEACTABICHUS — XMMUYECKUH 3HAK (CHMMBOJI) 3JIEMEHTA,
XxuMudeckas (opMyna, ypaBHEHHME XUMHMUYECKOW peakUMh — TMpH pEIIeHUH  Yy4eOHbIX
[I03HABATENIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHATh Ha3BaHHbIE MOJICIbHBIC IIPEICTABICHUS IS
BBISIBJICHUSI XapPAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 0a3oBbIe HCCJIeA0BaTEeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

dbopmMynHMpoBaTh LETM W 33Ja4d  UCCIEIOBAaHMS, MCIOJIB30BaTh IMOCTABJICHHBIE H
CaMOCTOSITENTLHO CPOPMYJIMPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpPOBaHUS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BIAJICTh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS YYEHUYECKHX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAONIIOAATh 3a XOJOM IIPOIECcca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €r0  Pe3ynbTaT, (OPMYIHPOBATH OOOOMIEHHSI W BBIBOJABl OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEAOBAaHMs, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYECHHUYECKOW MCCIEeNOBATEIbCKOW M TPOEKTHOM JEATeNbHOCTH,
MPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEHICHHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B IT03HAHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMANU (HAYIHO-TIONYJISIpHAs JIUTEpaTypa
XUMHUYECKOIO COJep’KaHus, CIpaBOYHble 1ocolus, pecypcbl HHTepHeTa), aHaIU3UpOBAThH
MHGOpPMALMIO Pa3IMYHbIX BUIAOB U (GOPM MPEACTaBICHUS, KPUTHUYECKU OLIEHUBATh €&
JIOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTB;

(¢bopMynrpoBaTh 3alpochl W TNPUMEHSATh pa3jMyYHble METOAbl MpU IOUCKE U OTOOpe
nH(popMalun, HEOOXOAUMOM /1JIs BBIIOHEHUSI YU€OHBIX 3aa4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpEACTaBICHUS HHPOpPMAIUK (CXEMBI,
rpaduku, TuarpamMmsl, TaOJIUIBL, PUCYHKHU U APYTHUE);

UCIOJb30BAaTh HAy4YHBIM S3BIK B KauecTBe CpeAcTBa IMpH paboTe C XUMHUYECKOH
uHpopMalue: MIPUMEHATh MEXIpeaMeTHbIe (PU3nYeckue 1 MaTeMaTHYeCcKue) 3HaKU U CUMBOJIBI,
(dhopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMUECKHE CPECTBA HATJISAHOCTH.

OBnajgenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAMMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJl€ AMAiOra /WM JUCKYCCHUH,
BBICKa3bIBaTh  HJieH, (OpPMYIHpOBaTh CBOM MPEAJIOKEHUS OTHOCHUTEIBHO  BBINOJHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEH pEe3yNbTAaTOB I103HABATEIBHOW JAEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJHEHUN XMMHUYECKOTO AKCIIEPUMEHTA,
MPaKTUYECKONH pabOThl MO HCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3aliu y4eOHOro
mpoekTa M (OpPMYJIHPOBAaTh BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MTyTEM
COTJIACOBAHUS MO3UIUH B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OByajgeHne yHHBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:
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CaMOCTOSITENIFHO IIIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO IEATEIBHOCTD,
ompenensas e€ UeNd W 3aaud, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
Ipe/UlaraeéMblii  aJrOPUTM JCUCTBHM TPU BBHINOJHEHUHM YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pelIeHHs ¢ Y4ETOM MOJTYYECHHS HOBBIX 3HAHHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIATEILHOCTH Ha OCHOBE CAMOAHAIHM3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEJCTABICHUIA O XUMHUYECKOW COCTABJISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XUMUU B TO3HAHUU SIBJICHHHM MPHUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U
KYIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TIpaMOTHOCTH, HEOOXOAMMON Il pelleHUs
MIPaKTUYECKUX 3a/ad M 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 3I0pOBBIO U
MIPUPOIHOM CPEE;

BIIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOIATAIONINE TOHITUS
(XMMUYEeCKUl 3JIeMEHT, aToM, »JJEKTPOHHAas O000JOYKa aTromMa, MOJIEKYJa, BaJlEHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCT, XWMHYECKash CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyras U
COKpaIéHHast), MOJIb, MOJIIpHAst Macca, MOJISIPHBIN 00BEM, YIIIEpPOAHBIA CKeNeT, (HYHKIIMOHAIbHAS
rpymma, pajukai, H30Mepus, H30Mepbl, TOMOJIOTMYECKUHN PsiJl, TOMOJIOTH, YTIJIEBOAOPOIbI, KUCIOPOT
U a30TcojepKalliue COeTUHEHHs, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpOeHus opranmyeckux BemiectB A. M. Byrtieposa,
3aKOH COXpPAHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XHUMUU;
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAllUe B OCHOBE IMOHMMAHUS TMPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHX SIBJICHUHM, (AKTOJIOIMYECKHE CBEJEHMS O CBOWCTBaX, COCTaBe, IOJNYyYEeHHUH U
0€30MacHOM HCIIONb30BAHUH BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W TPAKTHUECKOMN
NeSITEIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHM BBISBIISITh XapaKTE€pPHbIE MPU3HAKY MOHATUHN, YCTaHABIUBATh UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOUIME IOHSTHS IPU ONUCAHMM COCTaBa, CTPOEHUS U
MIPEBPALIEHUI OPraHNYECKUX COCINHEHUM;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpallEHHOM) (HOpMysT OpraHM4YeCKUX BELIECTB U
YpaBHEHUN XMMHYECKUX PEAKLMi, U3rOTAaBIMBATh MOJEIU MOJIEKYJI OPraHWUYECKHX BELIECTB JIA
WUTIOCTPALMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpPMUPOBAHHOCTh YMEHUU YCTaHaBIMBATh MPUHAIJIECKHOCTh H3YUYEHHBIX OpPraHMYECKHX
BEUIECTB 10 HX COCTaBy U CTPOCHHUIO K ONPENEIEHHOMY KJAcCy/TpyIIe COeAMHEHUH
(YraeBogopo/isl, KUCIOPOJ M a30TCOAEPIKAIINE COSANHEHHS, BHICOKOMOJIEKYJIIPHBIE COSIUHEHMS),
JaBaTh WM Ha3BaHUs Mo cuctematndeckoi Homenkiarype (IUPAC), a Ttakke mNpuUBOAHTH
TPUBUAJIbHBIE Ha3BaHUS OT/EIbHBIX OPraHUYECKUX BEIIEeCTB (3TUJIEH, MPONWIEH, AaleTHJIEH,
STWIEHIJIMKOJIb, TIUIEPUH, PEHOI, PopMalIbJIerul, alleTalbIeru/l, MypaBbuHasi KUCIO0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCJIOTA, TJI0K03a, (pyKTO3a, Kpaxmal, LEeNJIII03a,
TJIMIIVH),

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPENeIsITh BUAbl XUMHYECKOM CBSI3U B OPraHUYeCcKUX
COEeTMHEHUX (OIMHAPHBIE U KPATHBIE);
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c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh IMOJOKEHUS TEOPHUH CTPOCHHUS OpraHUYEeCKHX
BemiectB A. M. BytnepoBa s 0ObSCHEHHs 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOEHHS; 3aKOH COXPAaHEHHUsI MACCHI BELECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NIECKUE U XUMHUECKHUE
CBOMCTBA TUIMHMYHBIX MPEACTaBUTEICH PAa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STWJIEH, MpPOIWJIeH, aueTwieH, OyramueH-1,3, merunOyraauen-1,3, OGeH305, METaHOJ, AITAHOI,
STHJICHIJIMKOJb, TJIMIEPUH, (PEHOJI, alleTalblIerul,, MypaBbuHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, LEeJUII0J103a, aMUHOYKCYCHasl KUCIOTa), WUIFOCTPUPOBATh N€HETHUUECKYIO CBSI3b MEXAY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOUIMX XMMHYECKUX PEAKLUUN C HCHOJb30BAHHEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOJHOTO CHIPhsS (HE(TH,
IPUPOJHBIN Ta3, yroib), CIOCOOBI MX MepepabOTKH M TMPaKTHUECKOE MPHUMEHEHHE MPOTYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS IO XUMUYECKUM YpPaBHEHHUSIM (MacChl,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEaKIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOHBIX BEILECTB WJIN MIPOJYKTOB PEAKIIIN);

c(hOpMUPOBAHHOCTh YMEHUHN BIa/JE€Th CUCTEMOW 3HaHHWM OO0 OCHOBHBIX METOJaX HAay4YHOTO
MO3HAHUS, UCIIOIB3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U XUMUYECKUX SIBICHUN (HaOmI0IeHHe,
U3MEpEHHUE, FKCIIEPUMEHT, MOJEIUPOBAHUE), UCIOIb30BaTh CUCTEMHBbIE XMMHUECKUE 3HAHUS IS
MPUHATUS PEIICHUM B KOHKPETHBIX >XU3HCHHBIX CHUTYAIMSAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBWiIa IMOJB30BAHUS XMMHUYECKON MOCyAod u
nabopaTOpHBEIM 000pPYJOBaHUEM, a TaK)Ke MpaBUiIa OOpalleHHs] C BEHIECTBAMH B COOTBETCTBHHU C
MHCTPYKLHUSMU IO BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMNOJIHATH XHUMUYECKUH IKCIEPUMEHT
(mpeBpalieHusi OpraHMYeCKUX BEIIECTB MPH HArpeBaHUU, IMOJyYEHHE STUJICHA M U3Yy4eHHE €ro
CBOMCTB, KaueCTBEHHBIE PEAKIIMU OPraHUYECKUX BEIECTB, JIEHATypalusi OEIKOB MPU HAarpeBaHUH,
IIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C IMPaBUJIAMU TEXHHKH 0€30MAcCHOCTU MPH OOpaIieHuu
C BeleCTBAMH U JaOOpaTOPHBIM OOOPYAOBAaHHEM, MPEJCTABIATh PE3yJIbTaTbl XHMHYECKOTO
9KCIepuMeHTa B (hOpMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUMd M (HOpMYIHPOBATh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIM3UpOBaTh XHWMHUYECKYI0 HH(pOpMaluio,
MOJTy4aeMyo M3 pa3HbIX HCTOUYHHKOB (CpeacTBa MaccoBoi MH(pOpMaluu, UHTepHET u Apyrux);

c(OPMHPOBAHHOCTh yYMEHHUI COOMIOAAaTh MpaBHUia OSKOJOTHYECKH LEIeco00pa3HOro
MOBEICHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0pPOBbS U
OKpY’KaroIlledW NPUPOJHOU Cpenbl, OCO3HAaBATh OMNACHOCTh BO3JECUCTBUS HA JKUBBIE OPraHU3MBI
OIIpEAEIEHHBIX OPraHNYECKUX BELECTB, MIOHMMas cMblca nokaszarens [IJIK, noscuaTe Ha nmpumepax
CIOCOOB!I YMEHBIIEHUS U IPEJOTBPALLCHHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui OOy4aroUuMxcsi C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS: YMEHHUE MPUMEHSThH
3HAaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHMIA;

JUISL CHETbIX M CIa0OBUIAIMIMX OOyYarOIIMXCs: YMEHUE HCHOJIb30BaTh Pelibe(hHO-TOUCUHYIO
cucremy obo3HaueHui JI. bpaiist 11 3anucu XuMHIecKux Gopmy.

11 KJIACC

Hpe,Z[MeTHLIC PE3YIbTAThl OCBOCHUSA KypCa ((0611_[2151 N HCOPTraHUYCCKasA XUMUA» OTPAKALOT:
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c(hOpPMHUPOBAHHOCTD TMPEACTABICHUI: O XUMHUUYECKONW COCTABIISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBICHUW TPHUPOJBI, B (HOPMUPOBAHHH MBIIUICHUS U
KYIbTYpPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TpPaMOTHOCTH, HEOOXOJAMMON ISl pEIICHUs
MPAaKTUYECKUX 3a7ad M OSKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U
MPUPOIHO CpeJie;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATalOIINE TOHATUS
(XMMUYECKUIA JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, MOH, MOJICKYIIa,
MOJIb, MOJISIPDHBIH 00BEM, BaJCHTHOCTb, OJJEKTPOOTPULATEIBLHOCTh, CTENEHb OKHCICHHS,
XUMHYECKass CBsA3b (KOBaJCHTHAs, HWOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHCTAJUIMYECcKas
peméTka,  TUIBl  XMMHUYECKMX  pEaklUMil,  pacTBOpP,  AJEKTPOJUTHI,  HEDJIEKTPOJIUTHI,
NEKTPOJINTUYECKAS JUCCOLUALUS, OKUCIUTEb, BOCCTAHOBUTEID, CKOPOCTh XUMUYECKOW pEaKIMH,
XMMHUYECKOE pABHOBECHE); TEOPUM U 3aKOHBl (TE€OpUs DIIEKTPOJIUTHUYECKOM JHCCOLMALINU,
nepuoanueckuil 3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BELECTB, 3aKOH COXPAHEHUs
U TMPEeBpPALICHUS PHEPTUHM MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE NOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBJIEHUH, (AKTOJIOIMYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe, IIOJIYYEHUU U
0€30MacHOM HCIOJIb30BAHUN BA)KHEUIINX HEOPraHWYECKHX BEIIECTB B OBITY U MPaKTHUUECKOM
NEeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEPHbIC TPU3HAKU MOHITUHN, yCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NPU OMMCAHUN HEOPTraHMYECKHUX BELLECTB
U WX NPEBPALLEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYI) CHMBOJHKY Ui COCTaBIICHUS
(bopMyJT BEIIECTB M YPAaBHCHUN XUMHUYCCKHX peakiuid, cucteMaTrnueckyto Homenkinarypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMs OTJEJIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbIi ras, YrjaeKuCiIbld ras,
aMMHaK, raméHasi u3BeCTh, HeraléHas u3BecTb, MUThEBAs COJa, MUPUT U JpyTHe);

c(OPMHPOBAHHOCTh YMEHHUH ONpeneNnsaTh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIUHEHUSX PA3JIMYHOTO COCTaBa, BHJ XMMUYECKOW CBSI3U (KOBaJIEHTHAasi, MOHHAs,
MeTaJlJIN4YecKasi, BOJOPOJHAsA) B COEAMHEHUSAX, TUI KPHUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BelIeCTBA (aTOMHas, MOJIEKYJIIpHas, WOHHAs, METaJUINYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUI;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAAJIE)KHOCTh HEOPraHUUECKUX BEIIECTB 110
X COCTaBy K OIpeneiI€HHOMY KiIacCy/Tpymlie COeIWHEHUN (TpOCThble BEIIeCTBA — METaJIbl U
HEMeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUH PacKpbIBaTh CMbICT Nepuoaudeckoro 3akona Jl. . MenaeneeBa
U IEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENbHYIO U MPOTHOCTHUYECKYIO () YHKIUY;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMmeHToB 1—4 nepuonos Ilepnoanueckoil cucremsl xumuueckux 3nemeHToB /. 1. Menneneesa,
UCTIONIB3YS TOHSTHSA «S-, P-, 0-2JIEKTPOHHBIE OPOUTANINY», «IHEPrETHYECKUE YPOBHHY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COEIMHEHUH IO MepuojiaM u
rpynmaMm [lepuonnueckoi cucteMsl XUMU4eCKHX 31eMeHToB []. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (ONMMCHIBATH) OOIIME XUMHYECKHUE CBOMCTBA
HEOPraHMYECKHUX BEIECTB DPA3JIMUHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHYECKON
CBSA3M MEXIy HEOPraHMYeCKMMH BEIIECTBAMU C IIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;
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c(OpPMUPOBAHHOCTh YMEHHUSI KIACCU(PUIMPOBATh XWMUYECKHUE PEAKIUHU [0 Pa3InYHbIM
MpU3HAKAM (YHCIY M COCTaBy pearupyroliyux BEHIECTB, TEINIOBOMY YPQEKTy peaKiiu, U3MEHEHUIO
CTETIEHEH OKMCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTaJu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATH YPAaBHEHUS PEAKIUil pa3IMyHBbIX THUIIOB, NOJIHBIC
COKpalIEHHbIE YpaBHEHHUS peaklUuid HOHHOTO OOMEHa, y4YUThIBas YCIIOBUS, NMPU KOTOPBIX OSTHU
peakuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOIUTH PEAKIINH, MTOITBEPKAAIONINE KaYeCTBEHHBI COCTAB
Pa3JIMYHBIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATDH ONBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIHii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCa ATHX PeaKIuii;

c(OPMHPOBAHHOCT YMEHHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pEaklIuu OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEHICHHs XHUMHYECKOrOo paBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeicTBus (nmpuniun Jle [llaTensbe);

c(OPMHPOBAHHOCTh YMEHHU XapaKTEPHU30BaTh XMMHUYECKHE MPOIECCH, JIEKAIINE B OCHOBE
IIPOMBIIIJIEHHOTO  IOJIy4€HHsI CEpPHOM KHCIOThI, aMMMakKa, a Takke C(HOpPMHUPOBAHHOCTh
npejacTaBieHuii 00 OOIIMX Hay4YHBIX MPUHIMUIAX M SKOJOTHYECKHX MpodiIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yYMEHUH TPOBOAWTH BBIUYUCICHUS C HCIOJB30BAaHHEM MOHSATHUS
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ira30B MPH XUMUYECKUX PEaKIHsIX,
Macchl BelIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, MAacce UM O0bEMY
OJIHOTO U3 YYAaCTBYIOIIUX B PEAKIMU BEUIECTB, TEILIOBOro 3(P¢eKTa peakluu Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MACChI BELIECTB, IPEBPAILECHUS U COXPAHECHUS SHEPTUU;

c(OPMUPOBAHHOCTh YMEHHI COOJIIOJIATh TPAaBWIA IOJB30BAHMS XHMHUYECKOW TOCYIOH W
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXe MpaBWiia OOpAaIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHMSMU TI0 BBIIOJHEHUIO Ja00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBIIOJHATH XMMHUYECKUH HKCHEPUMEHT
(paznokeHue nepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalIW3aTopa, ONpeAeSIEeHUE Cpeibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAILHOIO MHAMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HAa CKOPOCTh
XMUMHUYECKON peakllny, peakii HOHHOro 0OMEHa, KadyeCTBEHHbIE PeaKLuu Ha cylbdaT-, KapOoHaT-
U XJIOPHUJI-aHUOHBI, HAa KAaTHOH aMMOHUs, PpELIEHHWE OSKCIEPUMEHTAJbHBIX 3a4ad II0 TeMaM
«Metamnel» u «Hemertannel») B COOTBETCTBUM C MpaBUIaMM TEXHUKH O€30MACHOCTH NpU
oOpalleHnu ¢ BeIlIeCTBaMH M JIaOOpaTOpHBIM 00OpYyIOBaHHUEM, THPEACTABIAThH PE3YIbTATHI
XUMHUYECKOT0 JKCIEepUMEHTa B (OopMe 3alucu ypaBHEHHUH COOTBETCTBYIOLIMX pEAKIMHA U
(hopMyIIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBAaTh XMMHMUECKYI0 HH(MOpMaIHIO,
MOJTy4aeMyo M3 pa3HbIX HCTOYHHKOB (CpeCTBAa MacCOBOM KOMMYHMKAIUU, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh yMEHHUIl COOMIOJAaTh MpaBUJa OSKOJOTHYECKH LEIeco00pa3HOro
MOBECHUS B OBITY M TPYIOBOW [EATENHHOCTH B LEISAX COXPAaHEHUS CBOETO 3/I0pOBbI H
OKpY’KaroIlleW NPUPOAHOM Cpenbl, OCO3HAaBATh OMACHOCTh BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
OTpeNIeIEHHBIX BEIIECTB, MOHMMAas cMblica mnokaszatens [1JK, moscHATh Ha mpuMepax CrocoObl
YMEHBUICHUS U IIPENOTBPALICHUS UX BPEIHOIO BO3IECUCTBHS HA OPraHU3M YEJIOBEKa,;

Ui O0y4yarouMxcs C OTPaHUYEHHBIMM BO3MOMKHOCTSIMH 3/I0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHMUIA;

JUISL CHENbIX M CIa0OBHUIAIMINX OOyYarOIIMXCs: YMEHUE HCIOJIb30BaTh Pesibe(hHO-TOUCUHYIO
cucreMy o0o3HaueHui JI. bpaiist 11 3anucu XuMuueckux Gopmy.
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TEMATHUYECKOE ILIAHUPOBAHUE YYEBHOI'O IPEJIMETA «XUMMSL. BA3OBBI YPOBEHbD.»
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBHIE) 00pa3oBaTeIbHbIE PeCypPChl

Pa3n

11

[Ipenmer
OpraHUYEeCKOU
xumun. Teopus
CTPOEHUS
OpraHUYECKUX
COeTMHEHUH A.
M. bytneposa

Hroro no paszneny

e 1. Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMMHU

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
10-klass

Paznea 2. Yriesogopoasbl

2.1

2.2

2.3

IIpenenbubie
YIIE€BOIOPOIBI
— aJIKaHBbI
Henpenenbusie
YIIE€BOJOPOBI:
AJIKEHBI,
aJIKa/INEHBI,
AJIKUHBI

Apomarnyeckue
YIJIEBOAOPOABI

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
10-klass

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
10-klass

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
10-klass

2.4

[Ipuponnsie

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
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UCTOYHUKHU
YTJIEBOAOPOIOB
U UX
nepepadoTka

10-klass

Hroro no pazneny

13

Pa3nen 3. Kuciopoacoaep:xamue

OpPraHn4eCKuce COCAUHECHU A

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-

3.1 Cnuptel. Genon 3 10-Klass
AJLIEruaml.
Kap6oHoBsie I i
https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
3.2 KUCJIOTHI. 7
10-klass
Crnoxusle =
UpHI
https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
3.3 VriaeBobl 3 1
10-klass
Hroro mo pazueny 13

Pa3neun 4. Azorcoaepskamue OpraHu4ecKue CoeJuHeHH

AMUVHBIL.
https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
4.1 AMUHOKHUCIIOTHI. 3
10-klass
benkn
Hroro 1o pasneny 3

Pa3pnen S. BeicokomMoJIeKy IsIpHbIE COeIMHEHUS

5.1

[TnmacTMaccel.

Kayuyxu.
Bomokna

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098#program-
10-klass
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10-klass
cucreMa
XUMHUYCCKHUX
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10 KUIACC

Ne
n/ Tema ypoka
n

KoaudecTBO 9acoB
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AJIKaHBI: COCTaB U

4 CTpPOEHHUE, https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
TOMOJIOTHUYECKUI #program-10-klass
pAn
MertaH 1 3TaH —
5 IIPOCTEUILINE https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
MIpEACTaBUTENN #program-10-klass
AJIKaHOB
6 AJIKEHBI: COCTaB U https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
CTPOEHUE, CBOMCTBA #program-10-klass
DOTUJIEH U IPONUIIEH
7 — mpocTeinme https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
MpeICTaBUTETU #program-10-klass
AJIKEHOB
IIpaxTrueckas
pabota No 1. o ] o
8 MonyueHe https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
#program-10-klass
STUJIEHA U U3YYEHUE
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AJIKaIuEHBI.
byranuen-1,3 u
9 MeTunoyranuen-1,3. https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
[Tonyuenue #program-10-klass
CUHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI
AIKHHEL: COCTAR 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
10 0COOCHHOCTH

CTPOCHHUS,
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FOMOJIOTUYECKU I
psan. AuetuneH —
MPOCTEUILIHI
MpeACTaBUTED
AJIKWHOB

Beruucnenus no
YPaBHEHUIO https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
XUMHYECKOU #program-10-klass

11

pCaKnuu

ApeHsl: 6eH301 U
TOJIYOJL. https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
Tokcu4yHOCTH #program-10-klass

apeHoB

12

I'eneTnueckas cBs3b
YIJIEBOAOPOOB, https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
MPUHAJJICKAITUX K #program-10-klass

13

pa3IMYHBIM KJlaccam
IIpupoausie
HUCTOYHUKHU
YTIIE€BONOPOIOB:
MIPUPOJIHBIN ra3 u https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
IIOITYTHBIE #program-10-klass

14

He(TsHbIE ra3bl,
HE(PTb U TPOTYKTHI
e€ mepepaboTKu

[Ipupoaubie

15 UCTOYHUKH 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
YIIIEBOJIOPOIOB: #program-10-klass

IIPUPOJHBIN a3 u
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MIOITYTHBIE
He(TSAHBIC Ta3bl,
HEPTH U TPOILYKTHI
e€ mepepaboTKu

16
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19

20
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KoHntposbHas
pabota mo pazueny
«YTII€BOIOPOABD)

IIpenenwvHbie
OJIHOAQTOMHEIE
CIIUPTHI: METAHOJI U
staHoi. Bopopoanas
CBSI3b

MHuoroaToMHbIE
CITUPTHI:
STUJICHIJIUKOJIb U
TIULEPUH
@deHo: cTpoeHuE
MOJIEKYJIBI,
¢duznyeckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHUE

Anbpaernanr:
dhopmanpierua u
aIeTallbJICTH/I.
ArteTon
OZIHOOCHOBHBIE
npezesibHbIe
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KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAaAg U
yKCyCHast

22

[IpakTnueckas
pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
#program-10-klass

23

CreapuHoBas u
OJICMHOBASI KUCJIOTHI,
KakK MpeICTaBUTENN
BBICIITUX
KapOOHOBBIX KUCIIOT

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
#program-10-klass

24

Mp11a Kak coiau
BBICIIIMX
KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
JNeUCTBUE

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
#program-10-klass

25

CrnoxHble 3¢upbl
KaK IPOW3BOIHbIC
KapOOHOBBIX
KUCHOT. ['unponus
CIIOKHBIX 3(pHUpOB

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
#program-10-klass

26

27

Kupsr: runponus,
IIpUMEHEHUE,
Ouosoruyeckas poib
JKUPOB

VrneBoasl: cocTas,
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Kiaccuukanus.
Baxueiiue
MPEACTABUTEIH:
III0K032a, PpyKTO3a,
caxaposa

Kpaxman u
LEJUII0JI03a KaK

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098

28 IIPUPOJHBIE #program-10-klass
MOJIUMEPbI
KoHntposbHas
29 E;goc?ol;gﬁcaji:gia https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
#program-10-klass
[IUE OPTraHUYECKUE
COCUHEHUS»
30 AMUHBI: METHUIAMHUH https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
W aHUJIUH #program-10-klass
AMMWHOKHCIIOTHI KaK
am(oTepHbIe
31 OpraHu4eCcKue https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
COCIUHEHMUS, UX #program-10-klass
OMOJIOTHYECKOE
3HadueHue. [lentuanl
benku xak
32 MIPUPOHBIE https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
BBICOKOMOJIEKYJISIPH #program-10-klass
bI€ COCIUHCHMUS
13 OCHOBHbBIC TOHATHUS https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098

XUMHHN

#program-10-klass
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BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUN

OcHOBHBIE METOBI
CHUHTE3a
BBICOKOMOJIEKYIISIPH https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx210142098
BIX COCIUHEHUH. #program-10-klass
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34
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11 KJIACC

Ne
n/
n

Tema ypoka

XUMUYECKUH
3JIEMEHT. ATOM.
OneKTpoHHas
KOH(HUTypanus
aTOMOB
[Tepuoanueckuit
3aKOH U
Ilepuonnueckas
CHUCTEMa XUMUYECKUX
anemenTtoB Jl. U.
MenneneeBa, nx cBI3b
C COBPEMEHHOM
TEOPUEN CTPOCHUS
aTOMOB

KoanuectBo yacon
Bcer  KonTpoJbH

0 ble padoThbI

IpakTnuec
KHe padoThl

Jara
U3y4eH
usi

JJIeKTPOHHBbIE U(POBbIE 00pa3oBaTebHbIE
pecypcsl

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
8#program-10-klass

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
8#program-10-klass

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKHUX
3JIEMEHTOB U HX
COE€IUHEHMH I10
rpyIIaM U MEepUOIaM.
3HaueHne
MEePUOTUIECKOTO
3aKOHA ¥ CUCTEMBI
XUMHYISCKHX

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
8#program-10-klass



https://www.yaklass.ru/p/himija?ysclid=lsipiu8tx210142098#program-10-klass
https://www.yaklass.ru/p/himija?ysclid=lsipiu8tx210142098#program-10-klass
https://www.yaklass.ru/p/himija?ysclid=lsipiu8tx210142098#program-10-klass
https://www.yaklass.ru/p/himija?ysclid=lsipiu8tx210142098#program-10-klass
https://www.yaklass.ru/p/himija?ysclid=lsipiu8tx210142098#program-10-klass
https://www.yaklass.ru/p/himija?ysclid=lsipiu8tx210142098#program-10-klass

,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

anemenToB J[.W.
Menneneena B
pa3BUTHH HayKU

CTpoeHue BellecTBa.
XuMudeckas CBSI3b, €&
BHU/JIBI, MEXaHU3MEI https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
o0Opa3oBaHus 8#program-10-klass

KOBAJICHTHOM CBS3H.

Bomopoanas cBs3b

BasieHTHOCTS.
DIEKTPOOTPULIATENbH

ocThb. CTereHp - . ..
https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

5 okucienusa. Bemnrecrsa 1

MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTpOCHUS

ITonsarue o
JTUCTICPCHBIX
cucteMax. McTuHHBIE
6 1 KOJUIOMIHBIE 1
pacTtBopbl. MaccoBas
IIOJIA BEIIECTBA B

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
8#program-10-klass

pactBope

Knaccudukanus u

HOMEHKJIaTypa
v HEOPraHUYECKUX 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
COCIMHEHU. 8#program-10-klass

I'eneTnueckas cBsI3b
HEOPraHUYECKUX
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

BCIICCTB, Pa3JIMYHBIX
KJI1aCCOB

Knaccudukanmst
XUMUYECKUX PeaKui
B HEOPraHUYECKON U
OPraHUYEeCKON XUMHH.

3aK0H COXpaHEHUA
P https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#tprogram-10-klass

8 MacChl BEIIIECTB; 1

3aKOH COXpaHEHUS U
MpeBpaIeHUs
SHEPTUU Mpu
XUMHYECKHUX
peaKIusax

CkopocTb peakuu.

9 OOpaTuMble peakIuu. 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
XUMHUYECKOE 8#program-10-klass
paBHOBECHE
[IpakTnueckas padbora
Ne 1. «Bnusiaune
10 pa3INyYHbIX (PaKTOPOB 1 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
Ha CKOPOCTh 8#program-10-klass
XUMHYECKOMN
peaKum»
DNEKTPOIUTHYECKAS
JIUCCOIAAITHS.
11 ITonsarue o 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
BOJIOPOIHOM 8#program-10-klass

nokazarese (pH)

pactBopa. Peakiuu
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

HOHHOI'0 OOMEHa.
I'maponns
OPraHUYECKUX U
HEOPraHMYECKUX
BEILIECTB

OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC

peakuuu. [lonstue 06 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
3JIEKTPOJIU3E 8#program-10-klass

12

pacIuiaBoB 1
pacTBOPOB coJie

KontponsHas pabora
0 pazzeny https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
«Teopernyeckue 8#program-10-klass

OCHOBBI XUMHUU»

13

Mertamisl, ux
MTOJI0KCHHUE B
Ilepronnueckon
CHUCTEME XUMUUYECKUX
snemeHToB /1. U. https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
MeHnieneena u 8#program-10-klass

0COOEHHOCTH

14

CTPOEHHUSI ATOMOB.
OO6mue puznueckue
CBOMCTBa METAJUIOB
CnnaBbl METAIIOB.
DNEKTPOXUMHUYECKUN https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
PAX HapsHKEHUI 8#program-10-klass

METAJIJIOB

15
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

16

XUMUYECKHUE
CBOMCTBA BaXKHEHIIINX
METAJIJIOB (HATpUH,
KaJIni, KaJIbIIHi,
MarHui, aIIlOMUHUN) U
UX COeOUHEHUN

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

17

XuMHudyeckue
CBOIICTBa Xpoma,
MEJIH U UX
COCIMHEHUN

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

18

XuMHudyeckue
CBOMCTBA IIMHKA,
JKee3a U ux
COE€IUHEHHUI

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

19

[IpakTnueckas padbora
Ne 2. "Pemienue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 10 TeME
«MeTamie»"

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

20

21

Hewmerannsl, ux
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME XMMHYECKUX
anemenToB /l. U.
MenpaeneeBa u
0COOEHHOCTH
CTPOEHHUSI aTOMOB

dusnyeckue cBoONUCTBA
HEMETAIJIOB.

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

https://www.vaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#tprogram-10-klass
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

Annorponust
HEMETaJUIoB (Ha
npuMepe KUCIopoa,
cepsl, hochopa u
yriepojia)

XuMH4YecKre
CBOMCTBA TAJIOTCHOB, https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
Cephl U UX 8#program-10-klass

22

COCIMHEHUN

XUMUYECKHUe
CBOMCTBA a30Ta, https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
dochopa u nx 8#tprogram-10-klass

COCIUHCHHI

23

XuUMHUYECKHE
CBOIICTBA yTJIepoja, https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
KpPEMHUS U UX 8#program-10-klass

24

COeTMHEHNN

IIpumeHeHune
o5 Ba)KHEUIITNX 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
HEMETAJIJIOB U UX 8#program-10-klass

COEeTMHEHNN

O6oO0meHue u

CHCTEMAaTHU3alHs
3HAHHH 10 TEME
26 «HemeTtamnbiy. 1 https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
Breramcnenns nmo 8#tprogram-10-klass

YpaBHEHUSIM

XUMHYECKUX PEaKIui

U TCPMOXUMHNYCCKUC
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

27

28

29

30

pacuérsl

[IpakTuueckas padota
Ne 3. «Pemenue
AKCTICPUMECHTAIBHBIX
3aJ1a4 I10 TEME
"Hemeraminl"»

KonTponbnas pabota
o TeMam «MeTaibD)
u «Hemeramnsn»

HeOpI‘aHI/I‘ICCKI/Ie u
OpPraHn4cCKue
KHCJIOTHI.
HeOpI‘aHI/I‘ICCKI/Ie u
OpTraHHU4Y€CKUC
OCHOBAaHUs

AmodorepHble
HEOPTraHUYECKUE U
OpraHUYEeCKHe
COEJIMHEHMUSI.
I'eneTrueckas cBs3b
HEOPTaHWYECKUX U
OpTaHUYECKHUX
BEIIESCTB

https://www.vaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#tprogram-10-klass

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

31

Pois xumun B
obecrnieueHN
9KOJOTHYECKOM,
SHEPreTUYECKON U
MUANIEBOU
0e30IacHOCTH,

https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
8#program-10-klass
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,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

Pa3sBUTHUU MCIUITUHBI

[IpencraBnenus o0
00IIMX HAYyYHBIX
NPUHITAIIAX https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
[IPOMBIIUIEHHOT O 8#program-10-klass

MOJTY4eHUS

32

BOKHEUIIINX BEILIECTB

Yenosek B mupe -~ S
https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209

8#program-10-klass

33 BELLECTB U 1

MaTepUasoB

XuMus 1 3I0pOBbE https://www.yaklass.ru/p/himija?ysclid=Isipiu8tx21014209
YyeJloBeKa 8#program-10-klass

34

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 34 2 3
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ﬂ,OKYMeHT noanuncaH 3HEKTp0HHOf/'I noanucblo.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MOJNNUCH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu:

U3spaTennb:

CpokK geiicTBus:

[arta u Bpema co3ganHua M.

Mopgnuce BepHa

0084EB242B94DDD5B9798716C5B320D5F7

MYHUUMNANBHOE ABTOHOMHOE OBLLEOEPA3OBATE/IBHOE
YYPEXAEHUE "CPEAHAA OBLLLEOBPA3OBATE/IbHAA LLIKOJTA Ne2
rLAHUBA", LLlebyHseBa, HaTtanba BnagnmmposHa, _aniva_sosh2@mail.ru,
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